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Abstract of JP2002267844 

PROBLEM TO BE SOLVED: To decrease defects or deposition of dust on a display screen when a polarizing plate produced 
from a phase difference type film in a roll state is used for a liquid crystal display device. SOLUTION: The phase difference type 
film roll is manufactured by winding up the following phase difference type long film with a peelable protective film laminated on 
at least one surface of the film into a roll state. The phase difference type long film consists of a polymer long film having the 
retardations Re450. Re550 and Re650 at the wavelengths of 450, 550 and 650 nm. respectively, satisfying (1): 0.6<(Re450)/ 
(Re550)<0.97 and (2): 1 .01 <(Re650)/(Re550)<1 .4 and having the refractive index nx in the direction of the slow phase axis and 
ny in the direction perpendicular to the slow phase axis, both in the film plane and having refractive index nz in the thickness 
direction satisfying 0.5<=(nx-nz)/(nx-ny)<=2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the phase contrast film which consists of a polymer film. 
Especially this invention relates to the phase contrast film which can be used as lambda/4 plate used for 
a liquid crystal display or lambda/2 plate, lambda/4 plate used for the optical pickup equipment for the 
writing of an optical disk, and lambda/4 plate used as an antireflection film. 
[0002] 

[Description of the Prior Art] The phase contrast film represented by lambda/4 plate, lambda/2 plate, 
etc. is used for many applications relevant to an antireflection film or a liquid crystal display. However, 
even if it had called lambda/4 plate or lambda/2 plate, it was most which has attained lambda/4 and 
lambda/2 to a certain specific wavelength. The phase contrast film which carried out the laminating of a 
form birefringence film with a large retardation and the form birefringence film with a small retardation to 
each official report of JP,5-271 18,A and 5-271 19 so that those opticals axis might intersect 
perpendicularly mutually is indicated. If the difference of the retardation of the film of two sheets is 
lambda/4 or lambda/2 over the whole light region, theoretically, a phase contrast film will function as 
lambda/4 plate or lambda/2 plate over the whole light region. 

[0003] The laminating of the polymer film which is lambda/4 in specific wavelength at JP,1 0-6881 6,A, and 
the polymer film which consists of the same ingredient as it and has become lambda/2 in the same 
wavelength is carried out, and the phase contrast film with which lambda/4 is obtained in a large 
wavelength field is indicated. The phase contrast film which can attain lambda/4 in a large wavelength 
field is indicated by carrying out the laminating of the polymer film of two sheets also to JP, 10-90521, A. 
When the polymer film of one sheet realizes broadband lambda / 4 plate conventionally obtained using 
the polymer film of two or more sheets on each specifications of JP,2000-1371 16,A, international patent 
application WO 00/No. 26705. and this WO 00/No. 65384 and this lambda/4 plate is further used for a 
reflective mold liquid crystal display, it is indicated that a contrast property is fully improvable. 
[0004] 

[Problem(s) to be Solved by the Invention] The polymer film which realizes phase contrast films, such as 
such lambda/4 plate or lambda/2 plate, is rolled round in the shape of a roll, and is shipped to a polarizing 
plate manufacturer in many cases. In a polarizing plate manufacturer, it is being begun to roll the phase 
contrast film of the shape of a roll which arrived, and sticks with a polarizing plate (or polarization film) 
etc. As a result of examination of this invention person about such a process, in the process of 
lamination, since the **** reinforcement of a phase contrast film (polymer film) was low, an abrasion and 
dust were generated and there was a problem of being hard to carry out web handling. Moreover, the 
phase contrast film and polarizing plate after lamination are further stuck on a liquid crystal display. Also 
in the process of such lamination, since a phase contrast film was conveyed with the roll of a large 
number prepared in the manufacturing facility, the abrasion with a roll was produced and it turned out 
that there is a problem to which dust adheres. The abrasion generated on the front face of such a phase 
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contrast film and the dust adhering to a phase contrast film had the problem which appears as a defect 
on the display screen of a liquid crystal display. 

[0005] Therefore, the purpose of this invention prevents adhesion of a blemish and the dust of the phase 
contrast film which consists of a polymer film which can be used as lambda/4 plate (or lambda/2 plate), 
and is to offer the phase contrast film of the shape of a high roll of the yield. The purpose of another this 
invention is preventing adhesion of a blemish and dust, and is to also make it possible to use a phase 
contrast film for various applications represented by the liquid crystal display etc. satisfactory. 
[0006] 

[Means for Solving the Problem] this invention person is rolling round a long picture-like phase contrast 
film in the shape of a roll, where the laminating of the protective coat which can exfoliate in the field of 
one [ at least ] of these is carried out, and found out that a surface blemish and adhesion of dust could 
be prevented. About the detail of such a protective coat, it mentions later. The retardation value which 
measured this invention on the wavelength of 450nm (Re450X The retardation value (Re550) measured on 
the wavelength of 550nm and the retardation value (Re650) measured on the wavelength of 650nm It 
consists of a long picture-like polymer film with which are satisfied of the following type (1) and (2). And 
the refractive index nx of the direction of a lagging axis within this polymer film side, the refractive index 
ny of a direction perpendicular to the lagging axis within a field. And the long picture-like phase contrast 
film with which the refractive index nz of the thickness direction is satisfied of the relation of 0.5 <=(nx- 
nz)/(nx-ny)<=2 The protective coat which can exfoliate is in the phase contrast film roll which it comes 
to roll round where a laminating is carried out in the shape of a roll, without damaging the front face of 
this film on the front face of one [ at least ] of these. 
0.6 <(Re450)/(Re550)<0.97:(1) 
1.01<(Re650)/(Re550)<1.4 :(2) 

[0007] The process which the phase contrast film roll of this invention casts the polymer solution 
containing a polymer and a solvent on a temporary base material by the solution casting method, and 
forms a long picture-like polymer film, The process which forms the long picture-like phase contrast film 
which consists of a polymer film which has a predetermined optical property by exfoliating from a 
temporary base material and subsequently extending this polymer film, It can manufacture effectively by 
the manufacture approach including the process which prepares a protective coat in one [ at least ] front 
face of this phase contrast film possible [ exfoliation ]. and the process which rolls round the phase 
contrast film with which the protective coat was prepared in the shape of a roll. As for the above- 
mentioned protective coat, it is desirable to prepare in the field of the side which was in contact with the 
temporary base material of the polymer film used as a phase contrast film. 
[0008] The desirable mode of the phase contrast film roll of this invention is as follows. 

(1) A protective coat consists of a water-soluble polymer. 

(2) A water-soluble polymer is the partial hydrolysate of the gelatin, albumin, methyl cellulose, 
hydroxyethyl cellulose, a carboxymethyl cellulose, a pullulan, ZANTANGAMU, pectin, sodium alginate, 
starch, polyvinyl alcohol, a polyethylene glycol, a Polly N-methyl pyrrolidone, polyacrylamide, an acrylic- 
acid copolymer, a methacrylic-acid copolymer, a vinylbenzene sulfonic acid copolymer, or the maleic- 
anhydride copolymers. 

(3) Use the polymer film beforehand formed from the synthetic polymer as a protective coat. 

(4) The thickness of a protective coat is in 0.1 thru/or the range of 100 micrometers. 

(5) A polymer film consists of a polycarbonate or a denaturation polycarbonate. 

(6) A polymer film is a cellulose acetate film containing the compound which has at least two aromatic 
series rings, and has the molecular structure which does not carry out steric hindrance of the 
conformation of two aromatic series rings. 

[0009] 

[Effect of the Invention] this invention person is rolling round the long picture-like phase contrast film 
which consists of a polymer film in the shape of a roll, where the laminating of the protective coat which 
can exfoliate on the front face of one [ at least ] of these is carried out. and succeeded in preventing 
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adhesion of a blemish and the dust of a phase contrast film front face. A phase contrast film is shipped in 
the condition of having been rolled round in the shape of a roll, and is conveyed with much rolls in the 
production process of a polarizing plate (or liquid crystal display) in many cases. In production processes, 
such as a polarizing plate which used the phase contrast film, the phase contrast film roll of this 
invention can exfoliate the protective coat prepared in the front face in the desired location, after 
passing through the process which gets damaged and to generate, therefore, the front face which had 
become a problem by using the phase contrast film roll of this invention when dealing with the 
conventional phase contrast film — getting damaged — etc. — it can prevent effectively and the phase 
contrast film suitable for practical use can be offered. Since the defect which appears on the display 
screen can be decreased by using the phase contrast film roll of this invention for a liquid crystal display, 
the yield of a liquid crystal display (or polarizing plate) can be improved. 
[0010] 

[Embodiment of the Invention] The phase contrast film roll of [phase contrast film roll] this invention The 
retardation value (Re450) measured on the wavelength of 450nm, the retardation value measured on the 
wavelength of 550nm (Re550), And the retardation value (Re650) measured on the wavelength of 650nm 
fills the following type (1) and (2). And the refractive index nx of the direction of a lagging axis within the 
field of a film, the refractive index ny of a direction perpendicular to the lagging axis within a field, And 
the refractive index nz of the thickness direction is obtained by rolling round the protective coat which 
can exfoliate in one [ which satisfies the relation of 0.5 <=(nx-nz)/(nx-ny)<=2 / at least ] field of a long 
picture-like phase contrast film (consisting of a film of one sheet is desirable) in the shape of a roll, 
where a laminating is carried out. 
0.6 <Re(450)/Re(550)<0.97 (1) 
1.01<Re(650)/Re(550)<1.4 (2) 

[001 1] A retardation value (Re) is computed according to the following type. 

Among a retardation (value Re) =(nx-ny)xd type, nx is the refractive index (the maximum refractive index 
within a field) of the direction of a lagging axis within the field of a phase contrast film,;ny is the refractive 
index of a direction perpendicular to the lagging axis within the field of a phase contrast film, and; and d 
are the thickness (nm) of a phase contrast film. 

[0012] Furthermore, a phase contrast film satisfies the following type. 

nz is the refractive index of the thickness direction of a phase contrast film among 0.5 <=(nx-nz)/(nx-ny) 
<=2 type. As for 1.3 <=(nx-nz)/(nx-ny)<=1.7, from a viewpoint of the angle of visibility at the time of using 
for a liquid crystal display, it is desirable still more desirable that it is 1 .2 <=(nx-nz)/(nx-ny)<=1 .8. 
[0013] It is still more desirable that they are 10 thru/or 500 micrometers, it is desirable that they are 5 
thru/or 1000 micrometers, and it is [ as for the thickness of the polymer film (usually one sheet) which 
constitutes a phase contrast film, it is still more desirable that they are 40 thru/or 200 micrometers, 
and ] most desirable that they are 70 thru/or 120 micrometers. 

[0014] When using a phase contrast film as lambda/4 plate, the retardation values (Re450) measured on 
the wavelength of 450nm are 100 thru/or 125nm, and the retardation values (Re590) measured on the 
wavelength of 590nm are 1 20 thru/or 1 60nm, and the relation which is 450>=2nm of Re590-Re is 
satisfied. It is still more desirable that it is 450>=5nm of Re590-Re, and it is most desirable that it is 
450>=10nm of Re590-Re. The retardation values (Re450) measured on the wavelength of 450nm are 108 
thru/or 1 20nm, the retardation values (Re550) measured on the wavelength of 550nm are 1 25 thru/or 
142nm. the retardation values (Re590) measured on the wavelength of 590nm are 130 thru/or 152nm, 
and it is desirable to satisfy the relation which is 550>=2nm of Re590-Re. It is still more desirable that it 
is 550>=5nm of Re590-Re. Moreover, it is desirable that it is also 450>=10nm of Re550-Re. 
[0015] When using a phase contrast film as lambda/2 plate, the retardation values (Re450) measured on 
the wavelength of 450nm are 200 thru/or 250nm, and the retardation values (Re590) measured on the 
wavelength of 590nm are 240 thru/or 320nm. and the relation which is 450>=4nm of Re590~Re is 
satisfied. The retardation values (Re450) measured on the wavelength of 450nm with that still more 
desirable it is 450>=10nm of Re590-Re and most desirable it being 450>=20nm of Re590-Re are 216 
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thru/or 240nm, The retardation values (Re550) measured on the wavelength of 550nm are 250 thru/or 
284nm, and the retardation values (Re590) measured on the wavelength of 590nm are 260 thru/or 
304nm. It is desirable to satisfy the relation of 550>=4nm of Re590-Re. Moreover, it is still more desirable 
that it is 550>=10nm of Re590-Re, and it is most desirable that it is 550>=20nm of Re590-Re. Moreover, 
it is desirable that it is also 450>=20nm of Re550-Re. 

[0016] Although there is especially no limitation in the polymer which constitutes the polymer film used 
as a [polymer] phase contrast film, it is desirable to use the polymer whose permeability of the light is 
80% or more. As an example of a polymer, a polycarbonate, a denaturation polycarbonate, and cellulose 
ester (especially preferably cellulose acetate) can be mentioned. The detail of cellulose ester desirable 
although lambda/4 plate (or lambda/2 plate) is realized is indicated by the international patent application 
WO 00/No. 65384 specification, and the detail of a polycarbonate and a denaturation polycarbonate is 
indicated by the international patent application WO 00/No. 26705 specification. 

[0017] [Manufacture of polymer film] polymer film is manufactured by the solution casting method. It is 
desirable to manufacture a polymer film by the solvent cast method using an organic solvent as a solvent 
used by the solution casting method. By the solvent cast method, a film is manufactured using the 
solution (dope) which dissolved the polymer in the organic solvent. As for an organic solvent, it is 
desirable that the solvent with which the ether of 3 thru/or 12 and a carbon atomic number are chosen 
for a carbon atomic number, and the ester and the carbon atomic number of 3 thru/or 1 2 are chosen for 
the ketone of 3 thru/or 1 2 and a carbon atomic number from the halogenated hydrocarbon of 1 thru/or 6 
is included. The ether, a ketone, and ester may have cyclic structure. The compound which has two or 
more either of the functional groups (namely, -0-. -GO-, and -COO-) of the ether, a ketone, and ester 
can also be used as an organic solvent. The organic solvent may have other functional groups like an 
alcoholic hydroxyl group. In the case of the organic solvent which has two or more kinds of functional 
groups, the carbon atomic number should just be convention within the limits of the compound which has 
one of functional groups. 

[0018] Diisopropyl ether, dimethoxymethane, dimethoxyethane, 1,4~dioxane. 1, 3-dioxolane. a 
tetrahydrofuran. an anisole, and a phenetole are contained in the example of the ether of 3 thru/or 12 for 
a carbon atomic number. An acetone, a methyl ethyl ketone, a diethyl ketone, diisobutyl ketone, a 
cyclohexanone, and methylcyclohexanone are contained in the example of the ketones of 3 thru/or 12 for 
a carbon atomic number. Ethyl formate, propyl formate, pentyl formate, methyl acetate, ethyl acetate, and 
pentyl acetate are contained in the example of the ester of 3 thru/or 12 for a carbon atomic number. 2- 
ethoxyethyl acetate, 2-methoxyethanol, and 2-butoxyethanol are contained in the example of the organic 
solvent which has two or more kinds of functional groups. As for the carbon atomic number of 
halogenated hydrocarbon, it is desirable that it is 1 or 2, and it is most desirable that it is 1 . As for the 
halogen of halogenated hydrocarbon, it is desirable that it is chlorine. It is more desirable that it is [ 30 
thru/or 70 mol ] %. it is desirable that it is [ 25 thru/or 75 mol ] %, and it is [ as for the rate that the 
hydrogen atom of halogenated hydrocarbon is permuted by the halogen, it is still more desirable that it 
is / 35 thru/or 65 mol / %, and ] most desirable that it is [ 40 thru/or 60 mol ] %. Methylene chloride is 
typical halogenated hydrocarbon. Two or more kinds of organic solvents may be mixed and used. 
[0019] A polymer solution can be prepared by the general approach. A general approach means 
processing at the temperature (ordinary temperature or elevated temperature) of 0 degrees C or more. 
Preparation of a solution can be carried out using the preparation approach of a dope and equipment in 
the usual solvent cast method. In addition, in the case of a general approach, it is desirable to use 
halogenated hydrocarbon (especially methylene chloride) as an organic solvent, the inside of the solution 
with which the amount of a polymer is obtained ~ ten — or it adjusts 40 mass % so that it may be 
contained. As for the amount of a polymer, it is still more desirable that it is 10 thru/or 30 mass %. The 
additive of arbitration mentioned later may be added in an organic solvent (the main solvent). A solution 
can be prepared by stirring a polymer and an organic solvent in ordinary temperature (0 thru/ or 40 
degrees C). A high-concentration solution may be stirred under pressurization and heating conditions. A 
polymer and an organic solvent are put into a pressurization container, and are sealed, and specifically, it 
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stirs, heating to the temperature of the range which more than the boiling point in the ordinary 
temperature of a solvent and a solvent do not boil under pressurization. Whenever [ stoving 
temperature ] is usually 40 degrees C or more, are 60 thru/or 200 degrees C preferably, and are 80 
thru/or 1 1 0 degrees C still more preferably. 

[0020] Each component may be put into a container, after rough-mixing beforehand. Moreover, you may 
supply to a container one by one. The container needs to be constituted so that it can stir. Inert gas, 
such as nitrogen gas, is poured in and a container can be pressurized. Moreover, the rise of the vapor 
pressure of the solvent by heating may be used Or each component may be added under a pressure 
after sealing a container. When heating, heating from the exterior of a container is desirable. For example, 
jacket type heating apparatus can be used. Moreover, the whole container can also be heated by forming 
a plate heater in the exterior of a container, piping it, and circulating a liquid It is desirable to prepare a 
stirring aerofoil in the interior of a container, and to stir using this. A stirring aerofoil has the desirable 
thing of the die length which reaches near the wall of a container. In order to update the liquid membrane 
of the wall of a container at the end of a stirring aerofoil, at it, it is desirable to prepare an extra jacket 
aerofoil. Instruments, such as a pressure gage and a thermometer, may be installed in a container. Each 
component is dissolved into a solvent within a container. The prepared dope is cooled using a heat 
exchanger etc., after taking out from the container after cooling or taking out. 

[0021] When the dissolving polymer is cellulose acetate, a solution can also be prepared with a cooling 
solution process. With a cooling solution process, making it dissolve can dissolve a polymer also into a 
difficult organic solvent by the usual dissolution approach. In addition, even if it is the solvent which can 
dissolve a polymer by the usual dissolution approach, according to the cooling solution process, there is 
effectiveness that a quickly uniform solution is obtained. First in a cooling solution process, it adds 
gradually, agitating a polymer in an organic solvent at a room temperature. As for the amount of a 
polymer, it is desirable 10 thru/or to adjust into this mixture, 40 mass % So that it may be contained As 
for the amount of a polymer, it is still more desirable that it is 10 thru/or 30 mass %. Furthermore, the 
additive of arbitration mentioned later may be added in mixture. 

[0022] Next, mixture is cooled at -100 thru/or -10 degrees 0 (preferably -80 thru/or -10 degrees C, still 
more preferably -50 thru/or -20 degrees C, most preferably -50 thru/or -30 degrees 0). Cooling can be 
carried out in for example, a dry ice methanol bath (-75 degrees G) or the cooled diethylene-glycol 
solution (-30 thru/or -20 degrees C). Thus, if it cools, the mixture of a polymer and an organic solvent 
will be solidified It is desirable that it is [ 4 degree-C ] above by /, as for a cooling rate, it is still more 
desirable that it is [ 8 degree-C ] above by /. and it is most desirable that it is [ 1 2 degree-C ] above 
by /. Although a cooling rate is so desirable that it is quick, it is an upper limit with a second theoretical 
10000 degrees C /, and is an upper limit with a second technical 1000 degrees C /. and is an upper limit 
with a second practical 1 00 degrees C /. In addition, a cooling rate is the value which broke the 
difference of the temperature when starting cooling, and final cooling temperature by time amount after 
starting cooling until it reaches final cooling temperature. 

[0023] Furthermore, if this is warmed at 0 thru/or 200 degrees C (preferably 0 thru/or 1 50 degrees C, 
still more preferably 0 thru/or 1 20 degrees C, most preferably 0 thru/or 50 degrees C), a polymer will 
dissolve into an organic solvent. Leaving it in a room temperature may also stop a temperature up, it may 
be under hot bath, and may be warmed, warming — it is desirable that it is [ 4 degree-C ] above by /, as 
for a rate, it is still more desirable that it is [ 8 degree-C ] above by /, and it is most desirable that it is 
[ 1 2 degree-C ] above by /. warming — although a rate is so desirable that it is quick, it is an upper limit 
with a second theoretical 10000 degrees C /, and is an upper limit with a second technical 1000 degrees 
C /. and is an upper limit with a second practical 100 degrees C /. in addition, warming — temperature in 
case a rate starts warming, and final warming — since warming is started for a difference with 
temperature — final warming — it is the value broken by time amount until it reaches temperature. A 
uniform solution is obtained as mentioned above. In addition, when the dissolution is inadequate, actuation 
of cooling and warming may be repeated. It can judge whether the dissolution is enough only by observing 
the appearance of a solution by viewing. 
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[0024] In a cooling solution process, in order to avoid moisture mixing by the dew condensation at the 
time of cooling, it is desirable to use a well-closed container, moreover, cooling — warming — actuation 

— setting — the time of cooling — pressurizing — warming — the time — decompressing — if — 
dissolution time amount — it can be shortened . In order to carry out pressurization and reduced 
pressure, it is desirable to use a pressure-resistant container. In addition, according to the differential 
scanning calorimetry (DSC), the false phase transition point of a sol condition and the gel state will exist 
in about 33 degrees C. and the solution of 20 mass % which dissolved cellulose acetate (whenever 

[ acetylation ]: 60.9%, viscosity average degree-of^polymerization:299) into methyl acetate with the 
cooling solution process will be in the uniform gel state below at this temperature. Therefore, it is 
necessary to save this solution preferably more than false phase transition temperature at about [ gel 
phase-transition-temperature plus 10 degree C ] temperature. However, this false phase transition 
temperature changes whenever [ average acetylation / of cellulose acetate ] with viscosity average 
polymerization degree, solution concentration, or organic solvents to be used. 

[0025] From the prepared polymer solution (dope), a long picture-like polymer film is manufactured by the 
solution casting method (preferably the solvent cast method). A dope is cast on a drum or a band, 
evaporates a solvent, and forms a film. As for the dope before flow casting, it is desirable to adjust 
concentration so that the amount of solid content may become 1 8 thru/or 35%. As for the front face of a 
drum or a band, it is desirable to make a mirror plane condition, the flow casting and the desiccation 
approach in the solvent cast method — a U.S. Pat. No. 2336310 number — said ~ No. 2367603 — said 

— No. 2492078 — said ~ No. 2492977 ~ said ~ No. 2492978 ~ said — No. 2607704 — said ~ No. 
2739069 ~ said ~ No. 2739070 and British JP.640731,B ~ said ~ each official report of each 
specification of No. 736892. JP,45-4554.B, 49-5614, JP,60-1 76834.A. 60-203430, and 62-115035 has a 
publication. 

[0026] As for a dope, it is desirable that skin temperature casts on a drum 1 0 degrees C or less or a 
band. The thing which cast and which it guesses a style 2 seconds or more, and is dried is desirable. The 
obtained film can be stripped off from a drum or a band, it can dry by the elevated-temperature wind 
which changed temperature serially to further 100 to 160 degrees C. and a residual solvent can also be 
evaporated. The above approach has a publication in JP.5-17844.B. According to this approach, it is 
possible to strip off from flow casting and to shorten the time amount of until. In order to enforce this 
approach, it is required for a dope to gel in the drum at the time of flow casting or the skin temperature 
of a band. The solution (dope) prepared according to this invention satisfies this condition. As for the 
thickness of the film to manufacture, it Is desirable that they are 40 thru/or 1 20 micrometers, and it is 
still more desirable that they are 70 thru/or 100 micrometers. 

[0027] On a [retardation rise agent] polymer film (especially preferably cellulose acetate film), it is 
desirable to add a retardation rise agent. As a retardation rise agent, it has at least two aromatic series 
rings, and the compound which has the molecular structure which does not carry out steric hindrance of 
the conformation of two aromatic series rings can be used. As for a retardation rise agent, it is desirable 
to use it in the range of 0.01 thru/or 20 mass sections to the polymer (especially preferably cellulose 
acetate) 100 mass section. The compound which has at least two aromatic series rings has the flat 
surface of the above pi-bonding nature by seven carbon atoms. If steric hindrance of the conformation of 
two aromatic series rings is not carried out, two aromatic series rings form the same flat surface. In order 
to raise the retardation of a polymer film, it is important to form the same flat surface by two or more 
aromatic series rings. In addition to an aromatic hydrocarbon ring, in this specification, an "aromatic 
series ring" includes aromaticity heterocycle. As for an aromatic hydrocarbon ring, it is desirable that 
they are especially six membered-rings (namely, benzene ring). 

[0028] Generally aromaticity heterocycle is partial saturation heterocycle. As for aromaticity heterocycle, 
it is desirable that they are five membered-rings, six membered-rings, or seven membered-rings, and it is 
still more desirable that they are five membered-rings or six membered-rings. Generally aromaticity 
heterocycle has the most double bonds. As a hetero atom, a nitrogen atom, an oxygen atom, and a sulfur 
atom are desirable, and especially a nitrogen atom is desirable. A furan ring, a thiophene ring, a pyrrole 
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ring, an oxazole ring, an isoxazole ring, a thiazole ring, an iso thiazole ring, an imidazole ring, a pyrazole 
ring, a furazan ring, a triazole ring, a pyran ring, a pyridine ring, a pyridazine ring, a pyrimidine ring, a 
pyrazine ring, and a 1 ,3.5-triazine ring are contained in the example of aromaticity heterocycle. As an 
aromatic series ring, the benzene ring, a furan ring, a thiophene ring, a pyrrole ring, an oxazole ring, a 
thiazole ring, an imidazole ring, a triazole ring, a pyridine ring, a pyrimidine ring, a pyrazine ring, and a 
1 ,3.5-triazine ring are desirable. 

[0029] It is more desirable that it is 2 thru/or 1 2. it is desirable that it is 2 thru/or 20. and it is [ as for 
the number of the aromatic series rings which a retardation rise agent has, it is still more desirable that it 
is 2 thru/or 8. and ] most desirable that it is 2 thru/or 6. When it has three or more aromatic series rings, 
it is good if steric hindrance of the conformation of at least two aromatic series rings is not carried out. 
The joint relation of two aromatic series rings can be classified, when forming (a) condensed ring and 
linking directly by (b) single bond, and when joining together through (c) connection radical (spiro 
association cannot be formed because of an aromatic series ring). In the viewpoint of a retardation rise 
function, any of (a) - (c) are sufficient. However, in (b) or (c), it is required not to carry out steric 
hindrance of the conformation of two aromatic series rings. 

[0030] For the example of the condensed ring (condensed ring of two or more aromatic series rings) of 
(a) An indene ring, a naphthalene ring, an azulene ring, a fluorene ring, a phenanthrene ring. An anthracene 
ring, an acenaphthylene ring, a biphenylene ring, a naphthacene ring, A pyrene ring, the Indore ring, an iso 
indole ring, a benzofuran ring, a benzothiophene ring, An indolizine ring, a benzooxazole ring, a 
benzothiazole ring, a benzimidazole ring. A benzotriazol ring, a pudding ring, an indazole ring, a chromene 
ring, a quinoline ring. An isoquinoline ring, a kino lysine ring, a quinazoline ring, a cinnoline ring, a 
quinoxaline ring, A phthalazine ring, a pteridine ring, a carbazole ring, an acridine ring, a phenanthridine 
ring, a xanthene ring, a phenazine ring, a phenothiazin ring, a FENOKISA tin ring, a phenoxazine ring, and a 
CHIANTOREN ring are contained. A naphthalene ring, an azulene ring, the Indore ring, a benzooxazole 
ring, a benzothiazole ring, a benzimidazole ring, a benzotriazol ring, and a quinoline ring are desirable. As 
for the single bond of (b), it is desirable that it is association between two carbon atoms of an aromatic 
series ring. Two aromatic series rings may be combined by two or more single bond, and an aliphatic 
series ring or non-aromatic compound nature heterocycle may be formed between two aromatic series 
rings. 

[0031] Also as for the connection radical of (c), it is desirable to combine with the carbon atom of two 
aromatic series rings. As for a connection radical, it is desirable that they are an alkylene group, an 
alkenylene group, alkynylene group, -CO- -0-. -NH- -S- or those combination. The example of the 
connection radical which consists of combination is shown below. In addition, the relation of the example 
of the following connection radicals on either side may become reverse. 

c1: - C0-0-C2: - CO-NH-c3: - Alkylene - 0-c4: - NH-CO-NH-c5: - NH-C0-0-c6: - 0-C0-0-c7: - 
0-alkylene - 0-c8: - CO-ARUKENIREN - c9: - CO-ARUKENIREN - NH-cIO: - CO-ARUKENIREN - O- 
c1 1: - Alkylene-C0-0-alkylene-0-C0-alkylene-cl2:-0-alkylene-C0-0-alkylene-0-C0-alkylene-0- 
cl3:-0-CO-alkylene-CO-0-cl4:-NH-CO-ARUKENIREN - c15: - O-CO-ARUKENIREN - [0032] The 
aromatic series ring and the connection radical may have the substituent. However, a substituent needs 
not to carry out steric hindrance of the conformation of two aromatic series rings. In steric hindrance, 
the class and location of a substituent become a problem, as the class of substituent — three- 
dimensional — — a high substituent (for example, the 3rd class alkyi group) — steric hindrance — a 
lifting — being easy . When the location (it is the ortho position in the case of the benzene ring) which 
adjoins association of an aromatic series ring is permuted as a location of a substituent, it is easy to 
produce steric hindrance. For the example of a substituent. a halogen atom (F, CI, Br. I), the hydroxyl, 
Carboxyl, cyano ** amino, nitroglycerine, sulfo, carbamoyl, sulfamoyi, Ureido. an alkyI group, an alkenyl 
radical, an alkynyl group, an aliphatic series acyl group, An aliphatic series acyloxy radical, an alkoxy 
group, an alkoxy carbonyl group, an alkoxycarbonylamino radical, An alkylthio group, an alkyI sulfonyl 
group, an aliphatic series amide group, an aliphatic series sulfonamide radical, the aliphatic series 
permutation amino group, an aliphatic series permutation carbamoyl group, an aliphatic series permutation 
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sulfamoyi group, an aliphatic series permutation ureido radical, and a non-aromatic compound nature 
heterocycle radical are contained. 

[0033] As for the carbon atomic number of an alkyi group, it is desirable that it is 1 thru/or 8. The chain- 
like alky! group is more desirable and especially a straight chain-like alkyI group is more desirable than an 
annular alkyI group. The alkyI group may have the substituent (an example, hydroxy carboxy, an alkoxy 
group, alkylation amino group) further. Methyl, ethyl, n-butyl, n-hexyl, 2-hydroxyethyl, 4-carboxy butyl, 2- 
methoxy ethyl, and 2-diethylaminoethyl are contained in the example (a permutation alkyI group is 
included) of an alkyI group. As for the carbon atomic number of an alkenyl radical, it is desirable that it is 
2 thru/or 8. The chainHike alkenyl radical is more desirable and especially a straight chain-like alkenyl 
radical is more desirable than an annular alkenyl radical. The alkenyl radical may have the substituent 
further. Vinyl, an allyl compound, and 1-hexenyl are contained in the example of an alkenyl radical. As for 
the carbon atomic number of an alkynyl group, it is desirable that it is 2 thru/or 8. The chain-like alkynyl 
group is more desirable and especially a straight chain-like alkynyl group is more desirable than an 
annular ARUKIKENIRU radical. The alkynyl group may have the substituent further. Ethynyl. 1-butynyl, 
and 1-hexynil are contained in the example of an alkynyl group. 

[0034] As for the carbon atomic number of an aliphatic series acyl group, it is desirable that it is 1 
thru/or 10. Acetyl, propanoyi one. and the butanoyi are contained in the example of an aliphatic series 
acyl group. As for the carbon atomic number of an aliphatic series acyloxy radical, it is desirable that it is 
1 thru/or 10. Acetoxy is contained in the example of an aliphatic series acyloxy radical. As for the carbon 
atomic number of an alkoxy group, it is desirable that it is 1 thru/or 8. The alkoxy group may have the 
substituent (an example, alkoxy group) further. Methoxy and ethoxy ** butoxy and methoxyethoxy one 
are contained in the example (a permutation alkoxy group is included) of an alkoxy group. As for the 
carbon atomic number of an alkoxy carbonyl group, it is desirable that it is 2 thru/or 10. Methoxycarbonyl 
and ethoxycarbonyl are contained in the example of an alkoxy carbonyl group. As for the carbon atomic 
number of an alkoxycarbonylamino radical, it is desirable that it is 2 thru/or 10. Methoxycarbonylamino 
and ethoxycarbonylamino are contained in the example of an alkoxycarbonylamino radical. 
[0035] As for the carbon atomic number of an alkylthio group, it is desirable that it is 1 thru/ or 1 2. A 
methylthio, ethyl thio. and octylthio are contained in the example of an alkylthio group. As for the carbon 
atomic number of an alkyI sulfonyl group, it is desirable that it is 1 thru/or 8. A methane sulfonyl and an 
ethane sulfonyl are contained in the example of an alkyI sulfonyl group. As for the carbon atomic number 
of an aliphatic series amide group, it is desirable that it is 1 thru/or 10. An acetamide is contained in the 
example of an aliphatic series amide group. As for the carbon atomic number of an aliphatic series 
sulfonamide radical, it is desirable that it is 1 thru/or 8. A methanesulfon amide, a butane sulfonamide, 
and an n-octane sulfonamide are contained in the example of an aliphatic series sulfonamide radical. As 
for the carbon atomic number of the aliphatic series permutation amino group, it is desirable that it is 1 
thru/or 1 0. Dimethylamino. diethylamino, and 2-carboxy ethylamino are contained in the example of the 
aliphatic series permutation amino group. As for the carbon atomic number of an aliphatic series 
permutation carbamoyl group, it is desirable that it is 2 thru/or 10. Methyl carbamoyl and 
diethylcarbamoyi are contained in the example of an aliphatic series permutation carbamoyl group. As for 
the carbon atomic number of an aliphatic series permutation sulfamoyi group, it is desirable that it is 1 
thru/or 8. Methyl sulfamoyi and diethyl sulfamoyi are contained in the example of an aliphatic series 
permutation sulfamoyi group. As for the carbon atomic number of an aliphatic series permutation ureido 
radical, it is desirable that it is 2 thru/or 1 0. Methyl ureido is contained in the example of an aliphatic 
series permutation ureido radical. Piperidino and morpholino are contained in the example of a non- 
aromatic compound nature heterocycle radical. 

[0036] As for the molecular weight of a retardation rise agent, it is desirable that it is 300 thru/or 800. As 
for the boiling point of a retardation rise agent, it is desirable that it is 260 degrees C or more. As an 
example of a retardation rise agent, the compound of a publication is raised to JP.2000-1 1 1914,A, 2000- 
275434, and a PCT/JP 00/No. 02619 specification. 

[0037] As for [control of Re value by extension] polymer film, it is desirable to adjust a refractive index 
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(the refractive index nx of the direction of a lagging axis within a field, the refractive index ny of a 
direction perpendicular to the lagging axis within a field, and refractive index nz of the thickness 
direction) by extension processing. A refractive index becomes high in the direction as for which the 
polymer chain carried out orientation to the rate of a proper birefringence being forward. If such a rate of 
a proper birefringence extends a forward polymer, a refractive index will usually serve as nx>ny>=nz. The 
polymer chain which carried out orientation of this in the direction of [ within a field ] is because x 
components increase and z component becomes the smallest by extension. Thereby, the relation of 0.5 
<=(nx-nz)/(nx-ny) can be satisfied. Furthermore, what is necessary is to control the draw magnification 
of uniaxial stretching, or to carry out imbalanced biaxial stretching, and just to adjust a refractive index, in 
order to satisfy the relation of (nx-nz)/(nx-ny)<=2. 

[0038] What is necessary is just to specifically carry out uniaxial stretching or imbalance biaxial 
stretching so that the greatest, draw magnification SA and the draw magnification SB of a direction 
perpendicular to the extension direction may satisfy the relation of 1<SA/SB<=3. Draw magnification is a 
relative value in the case of setting die length before extending to 1. SB may become less than one value 
(in other words, it contracts). As long as it satisfies the relation of the above-mentioned formula, SB may 
be less than one value. Furthermore, draw magnification is adjusted so that a transverse-plane 
retardation may be set to lambda/4 or lambda/2. 

[0039] Although extension processing may be simultaneous processing or may be serial processing, its 
extension is desirable serially from a viewpoint of nonuniformity. Serially, in extension, as for the direction 
which carries out the maximum extension, it is desirable that it is in agreement with the conveyance 
direction of a film, and it is desirable to use a roll slowing growth method. If IVW which is the ratio of the 
distance between rolls (L) and this film width (W) is enlarged in the case of this extension approach, the 
nonuniformity in the forge~fire cross direction needs to become small and to carry out to 2.0 or more 
also at the lowest. If the distance between rolls becomes large too much when handling a web. since 
handling will become unstable, as for L/W, it is desirable that it is 5.0 or less. Therefore, it is desirable 
that there is L/W in obtaining a phase contrast film in the range of 2.0 thru/or 5.0. and it is still more 
desirable that it is in the range of 2.5 thru/or 4.0. When extending to this extension direction and a 
perpendicular direction, it is desirable to use tenter extension equipment. 

[0040] It is high 10 degrees C or more, and the temperature lower 20 degrees C or more than 
crystallization temperature of extension temperature is desirable, it is higher than glass transition 
temperature 10 degrees C or more, and is still more desirable than the glass transition temperature of a 
polymer. [ of temperature lower 40 degrees C or more than crystallization temperature ] Here, glass 
transition temperature and crystallization temperature are the values when measuring by the 
programming rate of 10 degrees C / min using a differential scanning calorimeter (DSC). Although 
especially a limit does not have an extension rate, it is desirable that it is in the range of 1% /thru/or 
40%/second a second. In the case of 40% [/second ] or more rate of extensions, it is easy to generate 
the nonuniformity of a retardation. Extension processing may be performed two or more times, and it may 
be simultaneous processing, or you may be serial processing. When it is the film which produced the film 
with the co-casting method, as for the amount of residual solvents at the time of extension, it is 
desirable that it is in the range of 0 thru/or 5 mass %. and it is still more desirable that it is in the range 
of 0 thru/or 2 mass %. It is desirable that it is in the range of 5 thru/or 60 mass % in the case of the 
monolayer casting method, it is still more desirable that it is in the range of 10 thru/or 50 mass %, and it 
is most desirable that it is in the range of 10 thru/or 40 mass %. 

[0041] You may heat-treat on the film which carried out extension processing. As for heat treatment 
temperature, it is desirable to carry out at temperature high 10 degrees C from a value lower 20 degrees 
C than the glass transition temperature of a polymer film. As for heat treatment time amount, it is 
desirable that it is in the range for 1 second thru/or for 3 minutes, it is still more desirable that it is in 
the range for 1 second thru/or for 2 minutes, and it is most desirable that it is in the range for 1 second 
thru/or for 1 minute. The heating approach may be zone heating or may be partial heating like an infrared 
heater. 
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[0042] In [protective coat] this invention, the protective coat which can exfoliate is prepared in one [ at 
least ] field of the phase contrast film which consists of a long prctureHike polymer film. A protective 
coat may be prepared by applying a polymer solution, and may be prepared by sticking the polymer film 
produced beforehand. After preparing a protective coat, the phase contrast film roll of this invention is 
obtained by rolling round a phase contrast film in the shape of a roll. As for the thickness of a protective 
coat it is desirable that it is in 0.1 thru/or the range of 100 micrometers. 

[0043] When preparing a protective coat by spreading of a polymer solution, it is desirable to use a 
polymer transparent and colorless as a polymer. In order to protect with solid one, as for Tg of a polymer, 
it is desirable that it is beyond a room temperature (25 degrees C). As for a polymer, it is desirable that it 
is a polymer meltable to water or a solvent without the concern which commits a phase contrast film 
with a solvent. As an example of a water-soluble polymer, synthetic polymers, such as a partial 
hydrolysate of sugar derivatives, such as cellulosics, such as protein, such as gelatin and albumin, methyl 
cellulose, hydroxyethyl cellulose, and a carboxymethyl cellulose, a pullulan. ZANTANGAMU. pectin, sodium 
alginate, and starch, polyvinyl alcohol, a polyethylene glycol, a Polly N-methyl pyrrolidone. polyacrylamide 
and an acrylic-acid copolymer, a methacrylic-acid copolymer, a vinylbenzene sulfonic acid copolymer, and 
a maleic-anhydride copolymer, etc. are mentioned. 

[0044] Moreover, what is necessary is just to use a meltable polymer for the solvent, in using the solvent 
which does not have effect in a phase contrast film. As an example of such a polymer, synthetic 
polymers, such as eel roll derivatives, such as cellulose butyrate phthalate. triacetyl cellulose, and 
diacetyl cellulose, polystyrene, polymethylmethacrylate. Pori-styrene-vinyltoluene, poly butyl meta- 
KURIRECHI. a polycarbonate, a polyvinyl chloride, and polyvinyl acetate, are mentioned. What is 
necessary is to select suitably a solvent without the concern which commits the polymer film used as a 
phase contrast film, to produce coating liquid from a meltable polymer to the solvent and its solvent, and 
just to paint a protective coat. Moreover, painting of a protective coat can be carried out by well-known 
approaches (for example, an extrusion coating method, the direct gravure coating method, the reverse 
gravure coating method, a die coating method, the roll coating method, etc.). 

[0045] When using a cellulose acetate film as a phase contrast film, as an example of the solvent which 
does not have effect in a phase contrast film, a methanol, ethanol, isopropanol. n-butanol. ethylene glycol, 
a cyclohexanol, the ether, n-hexane. benzene, toluene, a xylene, a cyclohexane. a carbon tetrachloride, 
etc. can be mentioned. When using a polycarbonate film as a phase contrast film, as an example of the 
solvent which does not have effect in a phase contrast film, a methanol, ethanol. isopropanol. n-butanol, 
ethylene glycol, benzyl alcohol, etc. can be mentioned. In order to smear coating liquid and to make a sex 
good, it is desirable to perform processing like a corona, glow, or flame treatment to a phase contrast film 
front face. 

[0046] Moreover, what is necessary is just to laminate thin films, such as polyethylene, polypropylene, 
and a polyvinylidene chloride, in sticking the polymer film produced beforehand as a protective coat 
(using a pressurization roller etc.). 

[0047] The polymer used can be made to construct a bridge in order to make the dynamic reinforcement 
of a protective coat improve further. Moreover, in a protective coat, the antistatic agent for the slipping 
agent for making the mat agent for preventing adhesion in addition to these polymers and slipping nature 
improve and electrification prevention etc. may be added. 

[0048] the phase contrast film of this invention — a polymer (desirable — a polycarbonate system 
polymer — ) Or the process which casts the polymer solution containing a cellulose system polymer and 
a solvent on temporary base materials (a band or drum) by the solution casting method, and forms a long 
picture-like polymer film, The process which forms the long picture-like phase contrast film which 
consists of a polymer film which has a predetermined optical property by exfoliating from a temporary 
base material and subsequently extending this polymer film, It can manufacture by passing through the 
process which prepares a protective coat in one [ at least ] front face of this phase contrast film 
possible [ exfoliation ], and the process which rolls round the phase contrast film with which the 
protective coat was prepared in the shape of a roll. As for a protective coat, it is desirable to prepare in 
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the field of the side which was in contact with the temporary base material of the polymer film used as a 
phase contrast film. 

[0049] Preparing in the condition of being in the range whose temperature of a phase contrast film is 10 
thru/or 50 degrees C has desirable things, and when temperature is high, as for a protective coat, it is 
desirable to cool by suitable approaches, such as to spray cold blast. 

[0050] If the laminating of [circular polarization of light plate] lambda / 4 plate and the polarization film is 
carried out so that the include angle of the lagging axis within the field of lambda/4 plate and the 
polarization shaft of the polarization film may become 45 degrees substantially, a circular polarization of 
light plate will be obtained. In 45 degrees, it means substantially that they are 40 thru/or 50 degrees. It is 
more desirable that they are 42 thru/or 48 degrees, it is desirable that they are 41 thru/or 49 degrees, 
and it is [ as for the include angle with the polarization shaft of the average direction and polarization film 
of the lagging axis within the field of lambda/4 plate, it is still more desirable that they are 43 thru/or 47 
degrees, and ] most desirable that they are 44 thru/or 46 degrees. There are iodine system polarization 
film, and the color system polarization film and polyene system polarization film which use dichromatic 
dye as polarization film. Generally the iodine system polarization film and the color system polarization 
film are manufactured using a polyvinyl alcohol system film. The polarization shaft of the polarization film 
corresponds in the direction perpendicular to the extension direction of a film. As for lambda/4 plate of 
the polarization film, it is desirable to prepare a transparence protective coat in the field of the opposite 
side. 

[0051] A [reflective mold liquid crystal display component] reflective mold liquid crystal display consists 
of a bottom substrate, a reflector, the bottom orientation film, a liquid crystal layer, the upper orientation 
film, a transparent electrode, an upper substrate, lambda/4 plate, and polarization film. A bottom 
substrate and a reflector constitute a reflecting plate. The bottom orientation film - top orientation film 
constitutes a liquid crystal cell, lambda/4 plate can be arranged in the location of the arbitration between 
a reflecting plate and the polarization film. In the case of color display, a color filter layer is prepared 
further. As for a color filter layer, it is desirable to prepare between a reflector and the bottom 
orientation film or between the upper orientation film and a transparent electrode. A transparent 
electrode may be used instead of a reflector and a reflecting plate may be attached independently. As a 
reflecting plate used combining a transparent electrode, a metal plate is desirable. Only a specular 
reflection component is reflected as the front face of a reflecting plate is smooth, and an angle of 
visibility may become narrow. Therefore, it is desirable to introduce concavo-convex structure 
(JP,275620.B publication) on the surface of a reflecting plate. When the front face of a reflecting plate is 
flat (instead of introducing concavo-convex structure into a front face), an optical diffusion film may be 
attached in one side (a eel side or outside) of the polarization film. 

[0052] As for a liquid crystal cell, it is desirable that they are TN (twisted nematic) mold, a STN (Supper 
Twisted Nematic) mold, or a HAN (Hybrid Aligned Nematic) mold. It is desirable that they are 40 thru/or 
100 degrees, as for the twist angle of a TN liquid crystal cel. it is still more desirable that they are 50 
thru/or 90 degrees, and it is most desirable that they are 60 thru/or 80 degrees. As for the refractive- 
index anisotropy (deltan) of a liquid crystal layer, and the value of a product (deltand) with the thickness 
(d) of a liquid crystal layer, it is desirable that they are 0.1 thru/or 0.5 micrometers, and it is still more 
desirable that they are 0.2 thru/or 0.4 micrometers. 

[0053] As for the twist angle of a STN mold liquid crystal cell, it is desirable that they are 180 thru/or 
360 degrees, and it is still more desirable that they are 220 thru/or 270 degrees. As for the refractive- 
index anisotropy (deltan) of a liquid crystal layer, and the value of a product (deltand) with the thickness 
(d) of a liquid crystal layer, it is desirable that they are 0.3 thru/or 1.2 micrometers, and it is still more 
desirable that they are 0.5 thru/or 1 .0 micrometers. 

[0054] On substrate of one of the two, liquid crystal is carrying out orientation of the HAN mold liquid 
crystal cell perpendicularly substantially, and it is desirable that the pre tilt angles on the substrate of 
another side are 0 thru/or 45 degrees. As for the refractive-index anisotropy (deltan) of a liquid crystal 
layer, and the value of a product (deltand) with the thickness (d) of a liquid crystal layer, it is desirable 
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that they are 0.1 thru/or 1.0 micrometers, and it is still more desirable that they are 0.3 thru/or 0.8 
micrometers. The substrate of the side to which perpendicular orientation of the liquid crystal is carried 
out may be a substrate by the side of a reflecting plate, and may be a substrate by the side of a 
transparent electrode. 

[0055] A reflective mold liquid crystal display can be used also in a dark display and the NOMA reeve 
rack mode which is clear display when high, when the no MARI White mode which is a dark display when 
high [ applied voltage is low, and ], clear display and, or applied voltage is low. The no MARI White mode is 
more desirable. 

[0056] A [guest host reflective mold liquid crystal display component] guest host reflective mold liquid 
crystal display component has the structure where the laminating of a bottom substrate, the insulator 
layer between organic layers, a metallic reflection plate, lambda/4 plate, a bottom transparent electrode, 
the bottom orientation film, a liquid crystal layer, the upper orientation film, an upper transparent 
electrode, an optical diffusion plate, an upper substrate, and the acid-resisting layer was carried out to 
this order. A bottom substrate and an upper substrate consist of a glass plate or plastic film. TFT is 
attached between the bottom substrate and the insulator layer between organic layers. A liquid crystal 
layer consists of mixture of liquid crystal and dichroism coloring matter. A liquid crystal layer pours the 
mixture of liquid crystal and dichroism coloring matter into the eel gap currently formed by the spacer, 
and is obtained. Instead of forming an optical diffusion plate, an optical diffusion function may be given to 
a metallic reflection plate by attaching irregularity to the front face of a metallic reflection plate. As for 
an acid-resisting layer, it is desirable to also have the anti-dazzle function in addition to an acid-resisting 
function. 

[0057] lambda/4 plate which cuts a phase contrast film roll and is obtained can be preferably used as 
lambda/4 plate of a reflective mold liquid crystal display component explained above. About the reflective 
mold liquid crystal display component equipped with lambda/4 plate, each official report of JP,6- 
222350.A, 8-36174, 10-268300. 10-292175, 10-293301, 10-311976, 10-319442, 10-325953, 10-333138, 
and 11-38410 has a publication. 
[0058] 

[Example] [The example 1 of a comparison] 

(Production of the phase contrast film roll A) The following constituent was mixed and the cellulose 

acetate solution (dope) was prepared. 

[0059] 

cellulose acetate solution presentation 

cellulose acetate (whenever [ acetylation ] 59.5%) The 120 mass sections Triphenyl 

phosphate The 9.36 mass sections Biphenyl diphenyl phosphate The 4.68 mass sections The following 
retardation rise agent The 1.2 mass sections Tribenzylamine The 2.4 mass sections Methylene chloride 

543.14 mass section Methanol 99.35 mass section n-butanol 19.87 mass sections 

[0060] 

[Formula 1] 

MH 

[0061] The dope was cast on the film production band using the band casting machine, and it dried for 5 
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minutes at 45 more degrees C after desiccation for 1 minute with the room temperature. In the condition 
of 30 mass %. after the amount of solvent residuals in the cellulose acetate film after desiccation 
exfoliated continuously from the band and dried the film for 1 0 minutes at 1 20 degrees C. it extended by 
one 1.52 times the scale factor of this in the direction parallel to the flow casting direction at 130 
degrees and produced the long picture-like phase contrast film. It enabled it to contract a direction 
perpendicular to the extension direction of a film freely in the case of extension. The distance between 
extensions (distance between rolls in a roll slowing growth method) was adjusted so that a L/W ratio 
might be set to 2.7. moreover, the stress when extending — 5.5kg/mm2 it was . After it furthermore 
dried the long picture-like phase contrast film for 30 minutes at 120 degrees C and the amount of 
solvent residuals became 0.1 mass %. it rolled round in the shape of a roll, and the phase contrast film roll 
A whose thickness is 1 07 micrometers was obtained. 

[0062] When the sample was cut from the periphery section of the phase contrast film roll A and the 
retardation value (Re) in the wavelength of 450nm, 550nm, 590nm, and 650nm was measured using the 
ellipsomter (M-150, Jasco Corp. make), they were 120.5nm. 137.5nm. 143.4nm, and 147.1nm, respectively. 
Therefore, this cellulose acetate film had attained lambda/4 in the large wavelength field. Furthermore, it 
was 1.50. when it asked for the refractive index nx of the direction of a lagging axis in the film plane in 
the wavelength of 550nm. the refractive index ny of a direction perpendicular to the lagging axis within a 
field, and the refractive index nz of the thickness direction and the value of (nx-nz)/(nx-ny) was 
calculated from the refractometry by the ABBE refractive-index meter, and measurement of the angular 
dependence of a retardation. 
[0063] [The example 2 of a comparison] 

(Production of the phase contrast film roll B) A sodium-hydroxide water solution and ion exchange water 
were taught to the reaction vessel, the monomers A and 8 which have the following structure in this 
were dissolved so that it might be set to A:B=32:68 by the mole ratio, and little hydro sulfide was added. 
Next, the methylene chloride was added to this and the phosgene was blown over about 60 minutes at 20 
degrees C. After making p-ter-butylphenol add and emulsify furthermore, triethylamine was added, it 
stirred at 30 degrees C for about 3 hours, the reaction was terminated, and the polycarbonate polymer 
was obtained. This polymer was dissolved in the methylene chloride and the dope of solid content 
concentration 15 mass % was produced. 
[0064] 
[Formula 2] 




[0065] 
[Formula 3] 













1 IJ 











[0066] The dope was cast on the film production band using the band casting machine, and it dried for 15 
minutes at 45 degrees C after desiccation for 1 minute with the room temperature. In the condition of 30 
mass %. after the amount of solvent residuals in the polycarbonate film after desiccation exfoliated 
continuously from the band and dried the film for 5 minutes at 120 degrees C, it extended by one about 
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1.0 times the scale factor of this in the direction which Intersects perpendicularly with the flow casting 
direction at 130 degrees C. extended by one 2.5 times the scale factor of this at the temperature of 200 
degrees C in the direction still more nearly parallel to the flow casting direction, and produced the long 
picture-like phase contrast film. It enabled it to contract a direction perpendicular to the extension 
direction of a film freely in the case of extension. The distance between extensions was adjusted so that 
a L/W ratio might be set to 3.7. moreover, the stress when extending — 0.5kg/mm2 it was . After it 
furthermore dried the long picture-like phase contrast film for 30 minutes at 180 degrees C and the 
amount of solvent residuals became 0.1 mass %, it rolled round in the shape of a roll, and the phase 
contrast film roll B whose thickness is 95 micrometers was obtained. 

[0067] When the sample was cut from the periphery section of the phase contrast film roll B and the 
retardation value (Re) in the wavelength of 450nm. 550nm, 590nm, and 650nm was measured using the 
ellipsomter (lVI-150. Jasco Corp. make), they were 105.3nm, 140.0nm. 154.0nm, and 158.3nm. respectively. 
Therefore, this polycarbonate film had attained lambda/4 in the large wavelength field. Furthermore, it 
was 1.60, when it asked for the refractive index nx of the direction of a lagging axis in the film plane in 
the wavelength of 550nm, the refractive index ny of a direction perpendicular to the lagging axis within a 
field, and the refractive index nz of the thickness direction and the value of (nx-nz)/(nx-ny) was 
calculated from the refractometry by the ABBE refractive-index meter, and measurement of the angular 
dependence of a retardation. 

[0068] About each of the phase contrast film roll produced in the examples 1 and 2 of a [example 1] 
comparison The laminate film (the product made from SANE Science, trade name PAC~2-70G) of 
marketing with a thickness of 70 micrometers is used as a protective coat at one side (field of the side 
which was in contact with the film production band). It rolled round lamination and in the shape of a roll 
with the laminator, and the phase contrast film rolls CA (the phase contrast film roll A was used) and CB 
(the phase contrast film roll B was used) of this invention were obtained. 

[0069] About each of the phase contrast film roll produced in the examples 1 and 2 of a [example 2] 
comparison The water solution which contains 680 gelatin 5 mass % and polyoxyethylene nonylphenyl 
ether 0.05 mass % in one side (field of the side which was in contact with the film production band) is 
applied and dried with a wire bar. The protective coat of 1 -micrometer thickness was prepared, it rolled 
round in the shape of a roll, and the phase contrast film rolls DA (the phase contrast film roll A was used) 
and DB (the phase contrast film roll B was used) of this invention were obtained. 

[0070] The roll whose [evaluation of blemish] surface roughness Ra is 1.0 and whose diameter is 150mm 
is arranged in 10 parallel, and as the protective coat became the roll side, it was made to run the phase 
contrast film roll produced in the examples 1 and 2 the condition for tension 10kg/width-of-face. and line 
speed/of 50m. It was made to run the roll of ten also about the phase contrast film roll similarly produced 
in the examples 1 and 2 of a comparison. The condition of a surface blemish was evaluated by viewing 
about the phase contrast film roll after making it run a roll. About the phase contrast film roll produced in 
the examples 1 and 2, the blemish was evaluated, after exfoliating a protective coat. The result of having 
evaluated the blemish of a phase contrast film roll surface is shown in the 1st table. 
[0071] 
[Table 1] 

The 1 St table Evaluation of a blemish 

Example 1 of a comparison Phase contrast film roll A Exarnple 2 of a blemish (parallel 

to transit direction) comparison countless on a front face Phase contrast film roll B Blemish (parallel to 
transit direction) example 1 countless on a front face Phase contrast film roll CA The blemish-less phase 
contrast film roll CB Blemish-less example 2 Phase contrast film roll DA With no blemish Phase contrast 

film roll DB Blemish-less [0072] Furthermore, the phase 

contrast film roll produced in the example and the example of a comparison and the polarization film were 
continuously stuck using the binder, and the rolHike polarizing plate was produced, respectively. Under 
the present circumstances, when the phase contrast film roll produced in the example was used, with the 
field in which the protective coat of a phase contrast film roll was prepared, the polarization film is 
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arranged in the field of the opposite side, makes, and stuck. The obtained polarizing plate was cut and it 
mounted in the liquid crystal display (in using the phase contrast film roll produced in the example, after 
exfoliating a protective coat). Consequently, compared with the case where the liquid crystal display 
which mounted the polarizing plate obtained from the phase contrast film roll produced in the example 
mounts the polarizing plate obtained from the phase contrast film roll of the example of a comparison, the 
defects which appear on the display screen, and adhering dust decreased in number sharply. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So tlie translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The retardation value (Re450) measured on the wavelength of 450nm, the retardation value 
measured on the wavelength of 550nm (Re550), And the retardation value (Re650) measured on the 
wavelength of 650nm It consists of a long picture-like polymer film with which are satisfied of the 
following type (1) and (2). And the refractive index nx of the direction of a lagging axis within this polymer 
film side, the refractive index ny of a direction perpendicular to the lagging axis within a field. And the 
long picture-like phase contrast film with which the refractive index nz of the thickness direction is 
satisfied of the relation of 0.5 <=(nx-nz)/(nx~ny)<=2 The phase contrast film roll which it comes to roll 
round where the laminating of the protective coat which can exfoliate is carried out without damaging the 
front face of this film on the front face of one [ at least ] of these in the shape of a roll. 
0.6 <(Re450)/(Re550)<0.97:(1) 
1.01<(Re650)/(Re550)<1.4 :(2) 

[Claim 2] The phase contrast film roll according to claim 1 characterized by this protective coat 
consisting of a water-soluble polymer. 

[Claim 3] The phase contrast film roll according to claim 2 this whose water-soluble polymer is 
characterized by being the partial hydrolysate of the gelatin, albumin, methyl cellulose, hydroxyethyl 
cellulose, a carboxymethyl cellulose, a pullulan. ZANTANGAMU, pectin, sodium alginate, starch, polyvinyl 
alcohol, a polyethylene glycol, a Polly N-methyl pyrrolidone. polyacrylamide, an acrylic-acid copolymer, a 
methacrylic-acid copolymer, a vinylbenzene sulfonic-acid copolymer, or the maleic-anhydride 
copolymers. 

[Claim 4] The phase contrast film roll according to claim 1 characterized by using the polymer film 
beforehand formed fi^om the synthetic polymer as this protective coat. 

[Claim 5] The phase contrast film roll according to claim 1 characterized by the thickness of this 
protective coat being in 0.1 thru/or the range of 100 micrometers. 

[Claim 6] The phase contrast film roll according to claim 1 characterized by this polymer film consisting 
of a polycarbonate or a denaturation polycarbonate. 

[Claim 7] The phase contrast film roll according to claim 1 characterized by being the cellulose acetate 
film with which this polymer film contains the compound which has at least two aromatic series rings, and 
has the molecular structure which does not carry out steric hindrance of the conformation of two 
aromatic series rings. 

[Claim 8] The process which casts the polymer solution containing a polymer and a solvent on a 
temporary base material by the solution casting method, and forms a long picture-like polymer film, The 
process which forms the long picture-like phase contrast film which consists of a polymer film which has 
a predetermined optical property by exfoliating from a temporary base material and subsequently 
extending this polymer film, The manufacture approach of a phase contrast film roll given in the term of 
either claim 1 characterized by including the process which rolls round the phase contrast film in which 
the process established possible [ exfoliation / protective coat ] on one [ at least ] front face of this 
phase contrast film and the protective coat were prepared to the shape of a roll or thru/or 7. 
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[Claim 9] The manufacture approach of the phase contrast film roll according to claim 8 characterized by 
preparing in the field of the side which was in contact with the temporary base material of the polymer 
film using this protective coat as a phase contrast film. 



[Translation done.] 
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4F071 AA09 AA50 AA78 AF30 AF31Y AF35Y AH16 BA02 BB02 BC01 BC02 
4F210 AA01 AGOl A603 AH73 QC02 Q601 Q618 



•|S?:g:450. 550. ^D<i;ll^650nm-e(DU^— T^— V3>flt (Re450. Re550. fc,fcl/Re650) 

0. 6 <(Re450)/(Ro550)<0. 97:(1) 

1. 01<(Re650)/(Re550)<1. 4 : (2) 



Cif 1 ;jg?ft450nm-e;Ii|^LfcU'$i— 7*— i^3>ffl(Re450). ;1^S550nml?;li|^Lt=U^— 7^— V 
3>M(Re550). fcJ:lJ^;jg?S650nmT';liJ^LfcU^— 7^— V3>ffl(Re650) TlBiCCl )fccfcl/(2) 

mi^<Om^$A\zMW.UyDl^COm^^ny^ tS^Z^m^yj^^Omfr^nzt^.O. 5^(nx-nz)/(nx-ny) 

0. 6 <(Re450)/'(Ro550)<0. 97:(1) 

1. 01<(Re650)/'(Re550)<1. 4 : (2) 

[If *«3] S7K5§'tt7tx°';-7— -tf^5^>. t;u:J^5>s >t^;nz;up— tKP^i^x5^;n?;up— 

^,^t';KA^cD^35»^D7K^jK!|^T?fc'5zi:^^^mt■r^if^^2lcse«t^DiiffiM37'^;^AP-;^o 

M^'T^UAP— ;u„ 
If ^111 lcieit(DiiffiM:7^;uAP— ;Uo 

i2tKa><4tg^:7-f;uAP— ;Uo 

— :7-r;uA^ff^i$t-'5xfi.iS7Ku-7— 7'-<;uA^|g3£i#<*7!)^'=)fHjgiL. ;:^t^T«^r^::<^(w 
{i>^f<<i:%-:^(Da®iciSSM^iijgiprt6i^HSitSxm.^Lr#mM*^iftftt»*Lfci4fflM7'f;uA$p 

— >>^tfelc##^-5)X^I^#t^C,^^^^^<^■r'&If*3S17^JS7(Z>^•^<7>t^-rH3b^<D^(ci^i^(D 

;UAP— ;K7)iiit:^}^o 
[|f ^119] ■^itgM7-r;^A<!:LTfflt^-§)7KUT-^-r;^A(D. iR3£J#<*(::mLri,>MJa)® 
(c^it^ct^!^mt-r^lf*«8izgBffli<Di4*iM:7'r;uAP-;ua>^jt:^5io 
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[0001] 
[0002] 

A^. ■?■nt)(D3fe$l!lA<Sl^lcl£3c■r-&J:5lc»ll$i^■f-^^iM:7'r;^A7!)<^^^^^TL^^„ -t5ca>:7'r;u 
mizit.-^mtfti$i(o±i:^\zibfz^)xy4.m^tzitxy2mtLxmm-t^o 

[0003]!t$^Wl 0-6881 6#^?glC. ^^^;^^ft|cfcl^rX/'4t^d:ort^'^)7KU^— :7>|';i/Ai:s iE-ttt 
f5l-*^3|^4*>^>^j:yl5ll:;1tftl^fct^rx/'2«^3^^:orL^'g)7KUV— 3''f;UA<b^ 

/'4Aq#i=)+t'5)fiffiM:7'f>»UAA<FjFl7F^ttTlN'5o f#IS¥^10-90521-§-ii>fB(C^,. -♦^((OtK'J-^-T'-I' 

;^A^aM•r'5c«^lcJ;yi£^^;1^:gMJlem/4^^J^Kr*^'5i41eM:7'r;uA*<gg^$ttTl^'&o^rw^¥2 

000-1371 16#. ffl^J^i^ai^WO00/26705-^*><fctXl^WO00/65384^<7>#BJ3iffl#(C(i. 

tj5&3t5lsi^tfecD7Ku-7— :7-r;^A^fflL^T^#t>HTl^fcJ2:^m/4lS^-«cc^7K'Jv-:7>r;^Ar^^ 

[0004] 

[^0J;b<jS;*Lcfca«!:t--S^S]C(D<fc5''cPX/4^S^,L<(iX/2t5/d:<t*(D<iffi^3'^ 

— ^-r;uA(i. a—)umz^^mh:>^xmt^^:>^—ti—iztii^^Jti^zLtt}<^i^o mtft^^—ti—iz^i^x 

[ooo5]titoT,*^0^(7)gfi*jli.x/4«(*,L<(*x/2t5)«tLTfiJfflrt-'57KU-7— 37'r;^AA^f)nj:^^ 

uiiiznm^^^m^ummzr^m^d:<^m-r^::Lt^-s!mt-r^:it\z=b&^o 

[0006] 

■^mt;i^mmf3mm-^Jtifz^mxn-jumzm^m^:itxumm(Dm-^^^^onmi)<\9j±x^^zt^ 

maiLfco :i(0.i:oUUmm(DmmiZ'Dl^Xlt^^^-t^o :$^mMlt. ;jai«450nm-e;IiJ^LtcU^— t^— f> 
3>fl(Re450). ;Jgtft550nmT;i|iJ^LfcU'$'— T^— i>a>fil (Re550) . fcJ:t/;J^:g650nmT?;Iij^Lfc 
U^— ^— ^3>(iS(Re650) TlBiCd )fc<i:l/(2)$j||S-r'SSKt^7K'J-7— :7>r;^A*^^,:^j:y. -tL 

t^tK'J^— :?'f;uA®p»q(Diltg$i:^[S]a)®tfT¥nx. ®P»g(DJlffi$EbicMi£^c:^iS](DSW^ny. fccfet; 

xn—)[.mzm^mibtixtj:^Win^y^)i^j^o—Mz^^o 

O. 6 <(Re450)/(Re550)<0. 97: (1) 
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1. 01<(Re650)/'(Re550)<1. 4 : (2) 

[ooo8]:$:^Bj<7>iitBM^'r;uAP— ;K7>»*u\^^(iTiea>iiyT?fe-So 

(3) <s»M«tLT. ^fifeTK'J^— ;b^t)^i6ff^n£^tbyt7K>J^-:7'r;uA^ffli^^o 

(4) ^ll)g(7)Jl$A<,0. 17!>Ml00nm(Digfflfwfc^o 

^^^^Wit^W-r-Sib^it^^^t^-lr^UP— XT-tr-x— h:7-r;uA-C:fc^o 

[0009] 

y^juj^n-)u^mi^^:itx\^^<Diimmy^)i^M.^mmv±xmmttd:'oxi^fzmmcomn^ 
^m§^^izm±-r^^ti}<x^. mmmJi^m^zmLfzi^Lmmy^J\yM.'^mmr^^t^<x^^o ^^bj 
(D^m^-p-oi^^o—ju^T^^mTTimmizmi^^^tx. m.TTimmizm^^x^i&'^^^'px^^tzisb. f&B 

[0010] 

[f§0J(Dllife0J^M][ii4eM3?'r;UAP— ;U];$:^B^(7>ii4eM:7'r;i/AP— ;U(i.;fitfi450nm-e;l'J^L 
tcU^— t'— '>3>fS(Re450) . ;1^S550nm1?;1lJ^Lfc^^— ir— vaXfiCReSSO) , fcJ;l/jg?S650 
nm-ejliJ^Lfcb^— 7^— i>3>fit(Re650)7{)<TlBjt(1)fc<kU^(2)^5^^cL. A^07'1';^A(D®F«^(7)S 
^g|ft:^l^(DStfT*nx. ®I^(7>®ti$ilzSl£/j::^(p]a>@W^ny. fcJ;t;^JlflV-:^lSl<D®tfT^nzA<. O. 5^ 
(nx-nz)/(nx-ny)^2^D|g^^^j^St--S«R^^^ji1lM37-f;UA(-^^C(D3'-f;^AA^t>^C'5Zt^^ 

LL^)cDii>3^c<<^t-:^(D®lc.tyJgiw«g/J:iSMl^$m^Lf=tfe^-ep— ;u5Kic##ffii^z<t-e#t^ 

0. 6 <Re(450)/Re(550)<0. 97 (1) 

1. 01<Re(650)/'Re(550)<1. 4 (2) 

[001 UU^-t'— >3><i(Re)(i. TSBxCIC^feoT^aiT^o 

U^— 7^— V3>fil(Re) = (nx-ny) x diC't'. nxli. '(iffi^^-Y;UACD®P*g<DiM^i$l&:^[n]<D®f/f^(® 
[001 2]$«blc. <iiffi^7?-r;UAI*Tt5je^;1IS-r-So 

O. 5^ (nx-nz)/'(nx-ny) ^2ie4»x nzli. '(4^B^W;UAa)l5^:^l«ia>®f;r¥-efe-So ^^^tj^B^ 
mizmi^fcm-^O^mnCOmsktl^i^.-l. 2^(nx-nz)/(nx-ny)^1. 8-efe^Z<!:A^W*L<. jgi::» 
^LU^OJIil. 3^(nx-nz)/(nx-ny)^1. 7X^^^ 

[0013H4=fSM:7^;UA^1ififef -StKUV— 37-r;i.A(il^(*-tJt)CDJl$(*. 57^»M1000^mTfe'g)C,!: 
A^»*L<. 107^M500^mT;fc-SZ<i:7()<$t)ICjf^L<s 407!jS200^m-efe>SZi:A<$i=>|cW^L<, 70 
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7b SI 20fim-C:fe^Zi:7bN*»^W^U^„ 

[001 4]<i|BM^-r;UA^X/4^Ri:LT^^ffl-r^li^li. ;^:S450nm-^;liJ^LfcU"5'— r— V3>fit (R 
e450)A<1007bSl25nm-^-fey. A^O;Jg^5590nm■^?;|lJ^L/•r^'$^— v^— i>3>fii(Re590) A^l 207b 
Si 60nml?fey. ^LT, Re590— Re450^2nm<DBS^^5p§S^^o Re590-Re450^5nm-efe 
'SC«tA^5F^IC»*L<,Re590-Re450^10nm-^fe'5)Z<tA^a^$f^LlNo>^S450nm-e;|il^LfcU 
^— X— V3>M(Re450)7t)<1 087!»S1 20nmT?fey , ;jg^^550nm-^;IiJ^LycU^— 7^— V3>M(^^ 
50) /)«1 257!iMl 42nmT?fey , ;'RS590nm-ea>J^Ly=U^— 7^— i/3>ffi(Re590) A^l 307bMl 52n 
m-efcy. ^Lr. Re590-Re550^2nm<7>g5^^;1SSt''SZ,^:A<^^^*L^^„ Re590-Re550^5nm 
-efe-SZi:;!)<$t>(Z^if^Ll^o Re550-Re450^10nm-efeSZ«!:tJ?*LL^o 
[001 smnMy-Ol^M.^Xyz^tLX^m^^m-^lt. ;5^S450nmT*;liJ^LfcU^— t'— V3>fiI(R 
e450)A<2007bS250nml?fey. A^-^;JStft590nm■^;iJ^LfcU^— 7^— *>3>fit(Re590)M2407b 
S320nml?feys ^LTs Re590-Re450^4nm(D||^$-^S-r'So Re590-Re450^ 1 OnrnTfe 
^;i<t;b<^t>|C»^L<sRe590-Re450^20nmT'fe'SC<hA<S^iW^U^;J^ft450nm-rrj|iJ^Lfcb^ 
— 7^— V3>ffi(Re450) A<21 67bM240nm-efcy w:g^fi550nm-t?liJ^Lfr U^— 7^— i^a>ji (Re55 
0)7!)<2507bS284nmT:-fey, ;^ft590nm-e;|i]SLf=U^— 7^— V3>M(Re590) A<2607bS304n 
m-efey. -?-Lr. Re590-Re550^4nm<Z>ia^^^S.-^-SC:i:7!)W*Ll^o ^frRe590— Re550^ 
10nmT?fe-5c:,>:A<^^(::S?^L<. Re590-Re550^20nm-efe-5Z<!:7!)^S=t,»*Ll^o ^/cs Re550 
-Re450^20nm-efc-5)Z,!:=fe,5?*Ll^o 

[0016][7Kyv-]^4^BM:7^;^A<^LTfflt^'57Hyv-^-<;^A^#J|g«7tfyv— 

RrtI?tOilig¥/)^'80%la±■r:-fe^7K'>|■7-$ffll^^Z^:7()^'$^*LL^o 7K';v-(D0iJi:Lrii, tK'J*— 

'5>z<tA<-e#'5)oXx'4*5(=fe,L<iix/2lS)$ll^-r-§)a>ic$?^u^-tr;up— xxx^;^(Di$$ffllcot^r 
l*slll^*#i¥aiMwooo/65384-^BJ3NB»l^.7Ky:^-7K^--hfcJ;i;^t±7Ky:b— tK^^— 
OtNTfis S|i^^^ittbMWO00/26705■^B^3i^B»Z|H«t^*^rL^^„ 
[001 7] [TKU-T-T'-f ;uA(75Mit37Ky -7— T^'T^UAIiJtj'^/^M;* I:: J:y ^it^-So j^;^^^ 

m0J^^t!jA<371»Si 2<Dx— 7^;u. mmJ^^^I!^A^*37bS1 2<^>!rh>. mmi^Tlii*<37bMl 2(7) 

[001 8]cEmm^^7^)^'37!;M1 2(7>x— 5^;HI(Di5iJlC(*. v-fV^Ot'^UX— vyh^v^^>, ix^h 
^^vx-^i^, 1. 4-v>t-^-y->. 1. 3— ':^^^V^>.-Th^tKP3?^>sT— V— ;Ufccfct>*7x:M — ;UA< 
^^ti-So m^lliF^Tb^STbSI 2(D^h>m(Dm\at. Ti2K>, ^^;ux^;i.>7-h>. vx^;i,>7-h>, v 

xxT;H^(7)0iJ[z(i. x5^;U7tv;upf— ::^Pt°;U7tx;u^— ^>f^;U7t^;u^— ;»«5^;uT-trT— h. x^ 
>>l/T-b7"-hfc.^:i;^>5^;UT-ti7^-hM^*tl^o ^W^^JS£<7)M(c(i. 2 

-xh^vx^;uT-tr7"— h, 2->th^i^x^/— ;ufc<fci/2-:?h^i/x^y— ;uA^#^tt^„ /\py>^b 
m^b7K^om^Jl^^l*. i*fc(i2T?fc'5)Z<!:A<$f^L<. 1•T!fc-SiI<b:A<«^,^^^Lt^o /NP>tf>-fbm<b 

ri^-SSlJ^I*. 257bM75^;U%-efe'S>Zi:75i<»*L<. 307bS70^;U%T?fc-S>C<hA<cfcyjff^L<. 357b 

M65^;^%Tfe'5)Z<^A^^^>(c^^^L<.407bS60^;^o^-efc^::,^A^»^,i^^Ll^oP^5^u>^pyK^^^ 
^ta6<J^j:/\P¥>'(bm<b7K^-efc^o-M!Sm±(Z)^^j§^^;l^Lrffll^T^,c^:L^„ 

[001 9]-ma*J^i::^;it:7Ky7— Jt;-^^Pi!{-e#^o -m^diyj^tlt. 0°Cfel_h(7);U^(^;U*fcliE 
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m^m.'^my.^^^ti3<x^ho ^tz. m^<09\-mzzfiy—h\z—^—^m\-t. mmLXi^i^^mm^-^^zt 
iz^^m^±w^iia^-t^::t=bxp^o ^^mmzmnm^isufx. :iH^mi^xmnri>:itmj^i^ 

m^i^^m^mi^xy^mr^o 

c<»:7!)^-c^^o m'^(omf^yjmx7\(*j-^-^mmx^^mmx^^x=^. y^iummmzj^^tmmz 
m-tiimmt)<mhMtM§^t)<h^o ni&mmmxitmmz. m.i^xm^mm^izT^^j^-'^mwL 

^CA^^^'J^lw^JD-r-SoTHUV— (DMI*. za>;l^#)4"(ci07!jM40K»%#^tt-S<t5lciS^-r'i)-i: 
[0022] 23? IZ . - 1 0OTli M - 1 0°C ( L<(* - 8075 M - 1 0°C . ^f, (Z»*L< (i - 5071J iE - 

20°c, S4,$T^L<i*-507!;M-30°c)(c;ifinr'§)o ;l?ipiis -^J^i*. K^-CT-Tx-y^y— ;U;§(-7 

5°C) A^/^iPLfcvX^^U^-Jf g=3— ;UJtj]g(-30BS-20°C) "^^IFlim-C^-So C(D J:^ic;^^ 

ioooo°c/f3>A^Siifl<]^j:JilST'fcy. ^ooo°cxfPi)mm^U±mxh^). 'tLx^oo''cywm 

^Lxt)^i^mmmtjiy%m'^m.izm-r^^x(ov^mxw\^fzmx&^o 

[0023]^t>lc. ZH^07!jM200°C(J?^L<(i07!jMl 50°C. $f>lC»*L<f*075Ml 20°C. et,J?*L 

<fio7!iS5o°c)(cip;s-r'§>i:, mmmu^izTt^'j^-iimf^r^o m^it. mi^^iznur^tzi-rx^b 
i3<^h:>\zn^L<. ^z°cy^^>^±x^^:lti3^m=b^t^■'^Ll^om^l^m.\t. )^l^l5«!f^t^*u^A^. 1000 

0''Cy^f}>it)mmmtd:±mx^^). 1 000°C/#A<ft^l56*J'ii:±IS-efey. ^LTI OO^C/ia^A^llfflW^fi 
mx^^o <f fc. *n;^i^mi*. »P;S^r?S$&-r'SB#(D;SJt<tS$lfi*I^C*P;USJS«!:CDM^. *P;a^^|(feLt:*> 

h>mn^ti:i}U}^}^f^\zm-t^'^x(Dmmx^\^tzmx^^o )ii±<D^'?izLx.i^—td:f^^timhiti^o 
u^. ^Mtt^^^^x^^m-^itT^iii. mi^omn'^m^mLx^^i^o mf^ti^^^x&^t^iz^ffjMt. 
mwz<i^*')m}^<D9\-m.'^mmr^t£ifxmm^^^ti)<x^^o 

ioo2^^'\:iimmmiizni^xit.7%m^<Dmmizj^^yK'^MA^mf^fzit>.m^^^^mi^^:itf3< 

-tzT-H(i^ib^:6o. 9%. tf^^w-mm'^m:Z99)^7^^mmmz^i)^^)i.T'b^—\-^izmmLfz2 
omm°/o<Dmmt.7^m^^mmmm(Dsc)iz^^t.33''cj5:mizvju^mt^)v^mt<D^m^B 

L<(*y>/HilE^;aJt:^^X10°CMS(D;Sjtt:<S#-r^i^5'^*^fc'So trf£L. ZLOmnm^^i^mt. -t 
[0025]pgiLtc7KU-7-J§;^(K— Jt;*iS/^S;i(W*L<liV;U^>h^A'Xh;*)lz^ 
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U^^^t^;^I^Ol^Tli, 3t^ffl!f#i^2336310-^, lll2367603-§-. |5l2492078-§-. (^2492977-^. 
1^2492978-^s [^2607704^. |^|2739069-^, |5]2739070-^. IISi^i¥640731 |5]73689 
2^a)=&BJ$a», !t#<2^BS45-4554-§-. |^|49-561 4-^. 4t|§flS60-1 76834-^. (^60-203430 
■^^ [^62-1 1 SOSS^tD^^fSlClBteA^fc-So 

[00261K— :^(*. a®;UJt A<1 0*'CKJlTa>K^A*fcl*/<>K±l::3SES-r'5:i^;5i^*f *LLN„ 3iEMLfc2 

li. ^$^^5-i7844-^^$E(ziBm*^fc^o CCD :^;^icj: ^mf)^i^m^^^)^x*<Dmm^mt^-t^ 

z,!: A< W^-efc-S o -<Z):^;i tci^ I c (i JjitSB#(D A^fr (i/ \*> KCD a ® ;^ 
[0027][U^-7^— V3>±P»IJ]7K';-7— ^'-r^UACi^lzSf^Uli-fe^UP— XT-tr^— h^'<;UA)lC 
^— 7^— v3>±^S»Jf*, («^lc»^L<»*-b;UP— XT-lr-x— h) 1 0OR«$P(c^Lr ^ O. 01 Jb 

^1*. Pi-^s^j^fig-r-So tku V— 37'r;uAa)b'$i— t'— v3>^±^^-a-'5fci6(cii. m.WL(D^^mm. 

[0028]5IS]!i14^7"PlSI*-Jlft(c. :^t&jfa^7^pJir'j&-5)o ^^SSHt^^pfili. 5fi^, ea^^fc 
A^^Stv-So ^Wj^m.i:LTii, ^>-tf>^. 7^>^. T;j-3^x>^. ep-;u^. ^^ity— 

&h:itf)<^^m'^L<. Z7b^8Xh^:itf)<^^lzttf^L<. 27^^M6■T?fc'SZi:*<S=fe$f*Ll^„ 3Jsl±<0 

^■t^m'^\zi>^mx^^{'^mi^m(r>f:Li^. xep$g^(*ff^^^E■T?^^^:l^)o u-S'-t^— '>3>±#^tg(7)ii 

[0030](a)(D$i^^(-OJsJl_t(7)^SJgt^(D$i^^)(D<5iJlCli. -f>7^>^. :h^^U>^. TXU> 

'j-jvm. ^y^j=}-T^/-)\^m. ^vy^rs^y-^u^. ^>yhgTv/-;u^, -f^-^iv-^u^. 
>:7P^>s, -f v^/'j>^. :^Fy'Jv>ii. i^>yg>m, ^y^^-y-u^n. 7?^^ 

xy5^Tv>^. 7'xy4r-»:»-5^-f>^, 37xy^+>-v>^*5<fct/5^T>hb>^A^#$;K€>o :^:7^^>^, TX 
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d : -C0-0-C2: -CO-NH-C3: -T;U^U>-0-c4: -NH-CO-NH-C5: -NH-CO-O 
— c6- -0-C0-0-C7: — O — T;U4rU> — O— c8: — CO-T^U-y— U> — c9: — CO— T-ZU'tr— Ix 
^_NH-c10:-CO-T;uy— U>— 0-c11:-T;U^U>-C0-0-T;U4^U>-0-C0-T;U^ 

u>-c12:-o-t;u^u>-co-o-t;u^u>-o-co-t;L'4=-u>-o-c13:-o-co-t 

;U^U>-C0-0-c14:-NH-C0-T;U^— b>-c15:-0-C0-T;U^— U>-[003235fS 

c^f^-ti^oW^^oymizit. /\p>f>ll^(F. ck Br. I). tKP^v;u, :^;u7tt^i>;u. vT/. Tsy. - 
Kp. x;u;n. *;u/N'^-<;u. ;?.;u7?T^-r;i', Ou-f t;u^;uS. 7;u>r-;uS. t;u^-;u». MflSl^ 
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lOO36lLy'^—^—iy3>±^^l0^=f-mit. 3007!JM800-efe^::<!:A<^^f^U^o U^— T— V3>±^ 
m<D)%^\t. 260°cm_hr^fe-SZ.!rA<»^LLNo U'J'-t'— i>a>-h^^J(Dm**^^J«!:Lr(i. ^12000- 
1 1 1914. 15)2000-27 5434-^. PCT/JPOO/0261 9-§^BJ$aa#lClBt£(Z>^k^!|^;!)<felf t»ti^o 

[0037][M#izj:-g,Refii<D=3>hP— ;u]7Ku^— :7>r;uAii.@#«aaiCcfcoretfr^(®P*9<Diiffl^!i 

(nx-nz)/(nx-ny)(DM^^j||Sf ^C<!:*<-e^-g)o^'il::. (nx-nz)/(nx-ny) ^2(7)M^^iiS 

[0038]M<*6*li::li, »X(7>S#fS^SA<>:. ^(7)il#:^fS](cStt'£t:^lS](7>S#f$^SB,!:*<. 1 <SA/ 
[0039]M#«!iSI*. |5lB#MT?feoT^. ^;:^^MS•T?fcoT4•«^:t^A<. A^(DlS;^*Nf)^;:J^M#A^»* 

LL^o^':)^S#(Dii^. S:*;M#-r'5:^[S](i:7-r;uA<x)i5iil:^isj<i:-sji-r'5)C:i:7{)<»*L<. n-)vmm 
#;^^ffll^'S)-«i:7^)^'^?*Ll^o^S#:^^^cD^i^. □-;uFBls§gt(L)i:i^:7>r;uAiiis(w)(Dit-^fc^L/ 
W^::*;^<-rtLli, f €>l5«i:*'|is:^lS]1:(DA^Ii/jN$<^i:y, ^i&-et2. om±«!:-r'i):itA^^;xMT?fc^„ '^x 

5. 0J^jlT■efc'5Z<^:AW*Ll^o t«£oT. -(i^a^:7^';^A^^i'5IC(iU/WA^. 2. 07bS5. 0(D©ffllcfc 
^Zi:A<Jf*L<. 2. 5J!ill4. 0a>^ffl|za&^C,^:7!)<.^t»lc^f^LL^o^S#:^fal<i:SiI:^|pllcM#-r'5 

[0040]S#SJt(i7KU^— (D:^*^Xfe^;U^c}:y 1 0°Cl^X±i^<. ^g^^bSJtcfcy 20°CJi^±^gl^;UJS*< 
»^L<. :^)^X|E^;SJg<J:y l0°CJa±iS<. MH^^bSJt«^;y40°CJ;l±m^;aJtA^$^^::^T*Ll^o 

(Dfitr^fc'So 3^#^SJg(i^^(::f^J[51l*^j:l^A^. 1 %/?j>7!jS40%/'li>a>ffiffllzfc>&Zi:A<ji?*Ll^o 40% 

;UAr*fc-5^^. 07!jS5MM%<D|iHlcfei,Z<i:*<5f*L<. 071iS2®»%<D®H(c:feSZ<!:*<$t)fwW 
^Lt^o mP3iE®>^(7)li^|C(i57bM60Ma%<DtBffl|-fc'§>::«i:7{)^»^L<. 107bM50MM%(Digffl 
|:ifc'S)w<i:A«^t,(c»^L<. 1 07!JM40Ma%a>^HI^fc^-^A«fit^^f^Ll^o 
[0041 ]M#«!t3SLt=:7-r;UAIwf?ft4!|iS^SISLr^,at^o fSi«ftS;gJS(*7K'J^— 3'-<;UA<D**^Xfe^;a 
jgcfcy 20°C^gl^^IA^^1 0°cmVSJS-C:iTa-<i:A^$T*U>o llftmSB#FBl(*1 *J>FBl7!jM3^^rBl(7)tBffl|-fc 

<g)Z<i:>b<$f*L<. iipj>FB^7bS2:h^FBi(7)ffifflicfc^c:<t7b<^^>icsf*L<. ^mi[T3m^1^momm\z&^:lt 

;^)<S^,^^*LL^o *Pift:^/*fe(iv^— >Ap|ft-efcort,, ^Hs^t— j:3ntSP^^*allft-^feoT*mL>o 
[OO42][^ii)g]:$:f|0JlcfcUNT,ft/^tJ^7KUV— 7'-r;UA*N^>J:t'5iiffiM7'r;UA(D'>/ci: 

00^m(DtGffllwa^)'5)Z<tA<^^^*LL^o 

[oo43]f*MM^7K'j-7— j§;-^(D'^^[7(c<feyigit^^^./1v°uv— .turii^feMBj^f/Ku 
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^Oj-t^J*!:, ^(7)Jt^Jlcnrit^j:/-KU^— 7!)^t>^^^^;■iS^f^^LT. iS^M^^IS-rtlli*<i;t^o iSmi^ 
t'T=3— ^'O'l?';*. p— ^^-^^'ji^fi!: ) (Ccfcy ll*S-r'Sc:<!:7t)<-X:#^„ 

^^■b-y— ;u. X— t;u. n-^^+>->. ^>-tz>. h;ux>, ^i>u>, v^p^^-b->. E3iS^b0t^^j:<!f^ 

asi::. =iP:^> yp-. fe'5>t^(i;ik2i^^!as<Dcfc3ni:5fts^^s•r-«^/)^*^^^Lt^„ 

fr^aMtt'l^li-Ht>a)7KU^— m^1>lc.m^^B^Cfci^)CDV';/h^J. ?ty't4^mib^-y-^/iift»(D;'ty^J. 

[oo48]2^^B^(Dfi*B^3^-r;uA(i,7K';v— (if*L<(i7K'j*— tH^--— k^tK'J^— . t»L<(*-t;up— 

[0049]#liM(*. <4ffiM3'-<;UA(7);SJt;{)<1 07!jS50°C(D®H(cfc^t^S-t:iSlt'S>C:i:*<Z:4>:;()<Jf 

[0050] [R<ipfelR]A./4:fiRi:ii3feMi:$, X/4ffii<DffiP«3a)iSffi$ft<»:ii3l&M<Dii3fe$ib<!:<7)^SA<IIM6<J 
|C45'lc/cC>5)c):a(^»)it--&<tRM^=te;{)<fi^*l.'SollMW(:i45"i:l*.407!jM50°T?fe^ 

>5oA./4=te<7)Si?gcDMffi$A(D¥14j6*)'ii::^[Sl«!:ii3feM<D<l3feli^ 

^L<> 427!jS48°-efe'5-<!:A^<*:y*f*L<. 437!iM47''-efc-SC^*<$^>(Ci(f*L<. 447!7S46°-efc^ 
[0051 ][JSItM;"^^a*^^=^]SStM;'^^S^^ai±. T»I5, SS^m^. TlBlSlM. jj^^aH. ±iHlS] 

SS^1fi(Da®lcCaatiit(m^275620•^^IEI^tE)^#Ar^C<!:7!)^^5^*Ll^o JSit^SCD^SA^ 
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[0052];^^-fe;Ki,TN (twisted nematic )M. STN (Supper Twisted Nematic) M*^-I*HAN (^Hybrid 
Aligned Nematic) MT'fc-SZi:A^^^^LL^„ TNM;^B^-b;UCD^>-rXh^li. 407b^^ 00' V&^^ttm^ 
L<. 507!jS90''T*fc'i>Ci:A<^t>(w»*L<. e07bm80'Vtb^:iti)<m.^tti-fLl^o ;'^^li<DSUT« 

yj^(An) t^mmom^id) t(r>miAnd)(om\t.o. ^7bmo. 5^m-efc'5^«t*^*f*L<. o. znmo. 

[0053]STNM;SrH-fe;KZ)'y'('Xh^li. 1807!>3i360'T'fe'5)CtA^iff*L<. 2207bS270 T-fe-S- 

7^U5^;Uh^*<07!iS45'T'fc'Sz<h;b<»*U>o>«S^a>S»r^m:^t4(An)«t;-^B^)S<DJ5^(d)<^ 
(And)(Djl(*.0. ITbSl. Onm-efc>5C,>:A<J?*L<. O. STbMO. 8nmt:-fc>§)Ci:A<$t)(C^^*Ll^o 

s^sffl:iBiS]^-B:^#j<D»=is(*. ^mm.m<D^^x^&^x=t^i^L. mBMmmm(Dm^x^-ox=b^i^o 

[0055lJ5ltMi^H^a^^SI*s EPJDmi±*Mfit^^l^iBS*. ii^l^B#(CBta^■efc-5>'— -7';— 7t^'>f' 
A^tr^-So y— -^'J— 7t^'7'f h^— Ka>:^A^$?^Lt^o 

v^y>()\^L.i3^ibtii^o Tm^tmmmmmmmt<Dmi^it.TFTti<m^)mi^^xi^^o ^^m\t. 
x^WitLxn^L<^mx^^.xxA^^m^tz^mm}^mmf^m^iz^i^xit.nmw-6-2zz35o 

1518-36174^. {^1 10-268300-^. 1^1 1 0-2921 75-^. 1^110-293301-^. 1^10-31197 
1^11 0-31 9442#. 1^1 0-325953-^. [^11 0-3331 38-§-. fccfel^l^ll 1 -3841 0-^(Z>#^ 

[0058] 

(iaffiM^^'T^uAP— ;bA<of^sg)TiecDiaj?fe!K!i^s-&Lrs-fe;up— xT-tTTT— h5#?iK(h— 3^)^!^ 

[0059] , _ 
^ -b^I/P— X7-tz^ 

|>.^;"S3®fi£ ~ ~~ ^""^ 

p— xV-tr^— h(i^^kS59. 5%) i20MfigB h'j:7x::^;u7tx7.7?x— h 9. 3em.m^ tiyji-)Ui>yni 
zi;U7fxX7'x-h 4. 68MmSP TiBfl>U^-7^-v3>±PSlJ 1. 2Mg|S h';^>i^;UTS> 2. 4^* 

M ^^u>':7P'jK 543. i4Ha^ ^^y— ;u 99. 35MMSP n-^f^y— ;u 19. 87M»SB 

. ■ [0060] 
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— 7*— 3 viJWM CH3 



NH 



6k 



il 

^KA^iiiiMfi^JlCpJgtL. laO^CT^IO^^-fB^ISi^Lfr^. 130°CT^3SS:^|S]t¥h-^C:^lB^ 521^0)^ 
ffiM3?-r;UAP— ;uA^#yro _ 

[0062]<i^gM7>r;UAP— ;i/A(^^j§$153!)^t)-t*->3f;U$^BTL.XU:^V^— "Sf— (M-150. B*^3t 
(1*)i!J)^fflt^'C, ;jgiS450nm. 550nm. 590nm. fccfclKeSOnml^fclt'SU^— T — V3>fii(Re)^ 
;l")^Lf'<!:C:5. ^tt^^l. 120. 5nm. 137. 5nm. 143. 4nm, 147. Inm-Cfcotco Lfc^^oT. ^ 
(7)-t;UP-XT-t:7^— K^'T^UAIi. JA^^;^^«M^tt:X/4^^i^eLTL^fco $^)(::. T«:/^S»Tmt1-l::<fc€) 

z)/(nx-ny)(7)ii&^t+#Lfc<!:C:5. 1. SQ-efeotco 
[0063][lt^#"j2] 

(^i1eM:7>r;^AP-;^B(Z)f^M)JSJ^v^i^::7K^^b-:^hU':7A7Kj§;S:Rl/-r^>3^^7K^ttJ2i^ zttic 

TlBtiit^^-T'S^^^— A. fc.fcl/B$^;UJ±T^A:B=32:68i:>:j:^.feai^^<S^-a:, {i/'-ScZJ/WKP-y- 
p_ter— :?^;U7'x/-;U^»n^T?Ub$i±fc^.hUX5^;UT5>$*P^T30°CT?i5^3B#rBl«4«^LTS}tx 

[0064] 



[1b2] 




CHa 



[0065] 

[^1:3] 
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i'^MLtzo m^(Dm\:^lt. :7-r;UA(DM^*:^rS]<!:S®^j::^[S]l*gSlcijX$i-e#'5>cfc3lcLtco L/WhbA^ 
[0067]<±ffiM:7-r;uAP— ;^B(D^J^aJ7t)^^> -9->:^;u^^^L.x';:fv (M- 150. B:$:5^7¥: 

;jg?:^450nm, 550nm, 590nm. 650nmlCfclt>5)U^— 7^— i>a>fii (Re)^;|iJ^L 
-^-tl-^^tl. 105. 3nm. 140. Onm. 154. Onm. 158. Snm-Cfcofco Lfr^^oTs ZCDT^'j:^ 

U^— 7^-V3>(Dft|g<ic#t4CD;|iJ^7!)N^. ;jg^S550nmlC*>lt'S77-f';UA®P»g(Dilffl$ft:^|Bl<7>S!fr 
^nx. ®|*3(Dilffilltl(:-Sit^P:;^[6]a)®JfT^nyfcci:U^Jl^^|Sj(DiatfT^nz^*i^). (nx-nz)/(nx-n 
y)a)fiS^t+SLfc«i:Z;5)> 1. 60-efeofco 

[0068] [HJfe^JI ] tfc^<5lJ 1 fccfci;2T'f^MLfri4ffiM7'<;UAP— ;K7)-^tv^ti(COLNT. ^n® (SIM 
/N*>KlcftLTt^fc#J<7>®)lC.ll$70Mm(7>ftTP5(D^5:^— H37-r;bA(+^>X— ^4^(1*)M 
C-2-70G)^<SMMi:Lr. ^5^-—- $1— -eSSy^+^ii-. P-;ut^(c^^lSy. ;$:^0J(7)<4ffi^^'r;UA 
P— ;UCA({4^B^3?-r;UAP— ;UA^fflLNfc)fc<fct;CB«i*aM3''<;UAP— ;UB$fflLNfc)$t#/co 

[0069] [IIJS19J2] tb^^^iji fc«fcUJ2Tf^^Lfc{4ffiM:7-r;uAP— ;u(D^;K^*Lic-DtNr . 
/<>Klw^Lri^fc#ja)®)lz. 680-tf^5^>5ma%. 7K';^^vx5^U>y-;i.:7x^;ux— 7^;uo. 05 

^ajy,:$^^B^(^<iffi^:?^-'i'AP— ;bDA(<iffiM:7'f;i/AP— ;i/A^fflLNtc)^3«fcU^DB(<itffiM:7-^^^ 
AP— ;^B^ffll^/r)$#yto 

[0070][11(DM]a®l§$Ra;!)^l. O. jtSA<l50mma)P— ;u^lo:$:2F4Tl^a£^r, HJiite^JlfcJ: 
i;2-^^tMLfr{4ffiM7'r;UAP— ;u^, -eaj^^MA^a— -'l't]«!:'if -Scfc^lcLT. i^>v3>l OKg/i|i^ 

;KcoiNrt,i02^a)p— ;u^^fr*ii-tro p— ;u^^fi-$-e:fr^<z)i4*BM:7>r;uAP— ;ufcotNr. a 

momo^m^EmizxmmLfzo mmmMs^xs2xi^mLfz^nmy^ji^i^o—MZ'Di^xit. mm 
m^^muLtz'^izmcDnm^n-Dtzo fiffiM^-r ;uap— ;i.a®a>m$-MLyc^^^Bi ai^s^-To 

[0071] 

[a1] 

igi MomB— 

— j±ix^ji 

;uAP--;i^A mmzmM<Dm(Mn:f5\^izw-ff)it^mz <iffiM:7-r;uAP— ;ub mmizm^aymi^n 

:^iS](c^tT)ll»Ji iitlM^'-r^uAP— ;ucA M^cL {4^gM:7-<;uAP— ;ucb ^3Ei:LIISI5<5iJ2 iiffl 
^:7^;uAP— ;UDA M'tPL <iffiM3'-i';uAP— ;udb ^^tcL 

[0072]$f,{Z.||]6fe{5IJ*5J:t;j±^<5«i-ef^ig|Lfc<ifflM3?'f;U 

(*. hb^0'J(7)<4=faM:7'1';^AP-;^*^t>^#t)tLfc^i^1R^II^Lfc^i^lcJt^T. a^iiiiB-hd^KH-S 
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